Rational design of alpha-keto triglyceride analogues as inhibitors for Staphylococcus hyicus lipase.
We have synthesized a series of alpha-keto triglyceride analogues as inhibitors for the lipase from Staphylococcus hyicus (SHL). Hydrolysis at positions 1 and 2 was prevented by replacement of the ester bonds by nonhydrolyzable ether, carbamoyl, or amide bonds, and an alpha-keto fatty acid was introduced at position 3. Such compounds act as competitive inhibitors of SHL. Inhibition must be caused by the presence of the alpha-keto functions, since the compounds containing an ester or a hydroxyl group in position 3 did not inhibit the enzyme. We propose that our inhibitors react with the active site Ser of the lipase, hereby mimicking the tetrahedral intermediate occurring in substrate hydrolysis. We conclude that the localization of the alpha-keto triglycerides is very important for inhibition because only those compounds which are insoluble in water are lipase inhibitors. In addition, other specific protein-inhibitor interactions, probably with the carbonyl oxygen at position 1 and/or 2, improve inhibitor binding. This makes the compounds with amide or carbamoyl groups at positions 1 and 2 better inhibitors than their ether counterparts. The inhibitory power could be improved further by replacing the oxygen at position 3 by an amido group. The resulting inhibitor 1, 2-diethylcarbamoyl-3-amido-alpha-ketododecanoylglycerol has a Ki value of 0.008 mol %, indicating that it binds approximately 125-fold tighter than the substrate. These results illustrate that effective lipase inhibitors can be designed by combining an alpha-keto group with good micellar solubility and optimal protein-inhibitor interactions.